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Abstract 
This paper describes a unique twelve-month online panel survey of overnight travel, assessing participant 
retention and feedback in inform future long-distance travel survey design.  Diverse methods were used to 
recruit 1,220 initial participants, 51.5% of whom completed the panel. Connections to a university or the 
research team positively impacted retention. Heavy traveling had a small but negative impact. Survey 
feedback indicated the importance of accounting for repeated trips and complex combinations of modes, 
travel parties, and purposes. The survey demonstrates that a monthly panel framed around overnight stays 
is a strong candidate for collecting detailed long-distance travel data. 
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1. Introduction 
Over the past few decades, overnight and long-distance trips have become more prevalent among households’ 
typical travel patterns (LaMondia and Bhat, 2011). These trips have significant implications for climate change, 
mass transport within megaregions, accessibility for aging populations, and new technology to support green tourism 
and commuting.  As such, it is increasingly important to collect data over multiple days in order to capture this type 
of travel.  While many researchers recognize this need and seek effective methods for collecting longitudinal travel 
surveys, the majority of work focuses on shorter timeframes or specific topics that do not provide complete travel 
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information (Goulias et al. 2006; Yen et al. 2006). Additionally, very little research exists on the methodological 
issues associated with longitudinal travel surveys of long-distance or overnight travel.    
The non-routine nature of overnight or long-distance travel requires either (a) considerably larger sample sizes or 
(b) considerably longer sample collection intervals.  However, due to the costs associated with both types of surveys, 
it is challenging to complete both without a strong understanding of the best means of collecting this information.  
Without this, most long-distance add-ons to routine daily travel surveys focus on only two-weeks to three-months 
(RSG 2013), including large sample sets such as the National Household Travel Survey (Steiner and Cho 2013).  But 
even these time frames may be too short to capture variations within individuals’ and households’ long-distance 
travel patterns.  It has been demonstrated, for example, that tourism and leisure travel are more accurately described 
over yearly planning horizons (LaMondia et al. 2008; Van Nostrand et al. 2012).  For this type of travel, it is difficult 
to characterize the number of leisure activities, travel season, potential repeated activity patterns, and with whom 
individuals are traveling without considering these longer timeframes (Anderson and Langmeyer 1982, Hsieh et al. 
1997, Castro et al. 2007; Limatanakool et al. 2006).   Work and business travel also require longer timeframes to 
adequately define their trips, as corporate organizations assign duties in various locations and seek to manage overall 
travel costs across the fiscal year (Gustafson 2012).   
Therefore, the objective of this paper is to advance our understanding of survey methods and inform future design 
by analyzing a unique yearlong longitudinal travel survey (distributed monthly) and consider response quality from 
the panel participants over this timeframe.  The survey focused on all types of travel that involved overnight stays as 
well as collected data about when these trips were planned.  Specifically, this paper (1) describes the unique survey 
approach and assesses its attributes, (2) measures retention of participants throughout the year, and (3) considers 
online and focus group comments related to improving survey design. The measures of retention are evaluated as a 
function of participant demographics, recruiting method, travel frequency, travel types and relationship to the study 
team, as well as whether the individual worked in the transportation or university sectors. 
1.1. The Longitudinal Study of Overnight Travel 
This paper is based on data from the Longitudinal Study of Overnight Travel (LSOT) conducted monthly 
between February 2013 and February 2014 using an online survey instrument developed by researchers at the 
University of Vermont and Auburn University and implemented by Resource Systems Group, Inc. (RSG). 
Respondents were residents of the United States and Canada. Their home locations, which were predominantly in 
Vermont, Alabama, and California, are shown in Figure 1.  The overall goal of the study was to pilot the innovative 
survey method while collecting sufficient observations to analyze attributes of planned and executed overnight trips 
for all purposes by individuals aged 25 years and older over a 12-month period. 
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Figure 1: Home locations of respondents in the United States and Canada 
 
In order to determine the types of individuals who might stay with a long-term study of this nature, diverse 
recruiting methods were utilized in December 2012 and January 2013, resulting in 94,775 invitations, and 1,220 
month 1 participants (Table 1).  These participants were recruited with a single contact and came from various 
sources including direct email recruiting, university newsletters, neighborhood email listserves, and Facebook 
postings.  In particular, we hypothesized that participants who knew the investigators or worked at a university or 
transportation agency would be more likely retained throughout the one-year study.  Although advertising in a 
neighborhood E-newsletter yielded a low percentage of invites, it was relatively cost effective ($500) and provided a 
diverse sample that was distant from other groups recruited. Personal emails to friends and family of the 
investigators yielded 48% of invitees as Month 1 participants.  The direct email to Auburn University faculty and 
staff was more successful at recruiting (10% of invites yielded month 1 participants) than the E-newsletter 
announcement at the University of Vermont (1%). Overall, while these methods may have performed better with 
multiple points of contact, they yielded variability in recruiting methods and relationships allowing us to study 
which factors affected both initial recruitment and full-study retention.  The “other” category in Table 1 includes the 
investigators, who took the survey to gauge the experience of participation, including time burden. 
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Table 1: LSOT Recruiting Method and Participants in Month 1 
Recruit Method Invites 
Month 1 
Participants 
University direct email (Auburn University) 4,854 460 
Friends and Family of Investigators 489 232 
Transportation Agencies (Vermont and California) 23,768 183 
Neighborhood E-newsletter (Vermont) 50,000 116 
University E-newsletter (University of Vermont) 15,000 114 
Facebook  60 15 
Other business direct email (2 private companies) 600 89 
Other   11 
Total 94,775 1,220 
 
While the various recruitment strategies created a less than representative sample for forecasting, they were 
deemed necessary to study retention in this first longitudinal study of overnight travel.  While some demographics 
were reasonably representative of the population at-large (62% female, half of the sample is between 40 and 59 
years old and 36% is under 40 years old), others were not (89% of the participants had an associates, bachelor’s or 
graduate degree, 15% of the sample had a household income of $150,000 or more per year with only 16% below 
$50,000 per year).  Seventy-nine percent of the sample worked 5 or more days outside of the home (a biased but not 
unexpected situation due to the reliance on work places for recruiting).   While it is unlikely that such panels can be 
entirely representative, it is important for future efforts to ensure enough coverage in all socioeconomic groups in 
order to weight the data. 
During recruiting, some invitees informed us they self-selected themselves out of the survey due to their lack of 
travel. This indicates a need to clearly state that all types of travelers, including those who do not travel, should 
participate.  A better effort in this regard may have increased the range of demographics represented. As the 2001 
NHTS highlights, lower income and less educated populations make significantly fewer overnight trips.  If these 
groups opted out of the survey it would be consistent with their underrepresentation in the sample. 
In contrast to most long-distance surveys that use a distance or travel time threshold to define the trips of interest, 
we focused on overnight trips which we hypothesized would be easier for participant definition and recall.  An 
overnight trip was defined, with examples, as “a trip where you leave town AND spend the night somewhere other 
than home. The trip begins when you leave home and the trip ends when you return home. Even if you spend the 
night in multiple places before returning home, that is still considered ONE overnight trip.”  Similarly, a planned 
trip was defined, with examples, as when you know WHY you are going (e.g., business or pleasure) and WHEN you 
are planning to go (approximate departure date).  In part to reduce survey burden in the first month, after gathering 
sociodemographic variables, only data on planned trips for the next twelve months were collected.  The 
retrospective summary of trips completed in the month prior, the focus of the Repeating Survey, was not collected in 
the Month 1 Survey. 
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Table 2: Overview of the LSOT Panel Process 
“Sign-up” 
Survey 
(N=1440) 
• Faculty, staff or student at University 
• Employed by transportation or planning agency 
• Year of Birth (filter for >25 years old) 
Month 1 
 Survey 
(N=1220) 
• Gender, education, household income 
• Household members’ age, worker status, and vehicles 
• Home location via interactive map 
• Work days/week, commute mode and time 
• Travel plans for the coming year (destination type, primary purpose, travel party) 
• Frequencies and modes of overnight travel for work and leisure 
Repeating 
Survey  
(months 2-12) 
• Updates to household members, workers, vehicles, or location 
• Overnight trips completed since last survey 
o Dates, stop locations, stop purpose(s), mode(s) between stops, travel party 
• New travel plans and updates to previously recorded plans 
o Dates, type of destination, purpose, travel party 
• Number of work or leisure day-trips greater than 50 miles since the last survey 
 
The year-long panel consisted of an “Sign-up Survey” in January 2013, a unique “Month 1 Survey” and a 
“Repeating Survey” in months 2-12 (Table 2). The sign-up survey collected information on institutional affiliation 
and also screened for age over 25 years. The remaining surveys collected more detailed personal and trip 
information. The Month 1 Survey also asked respondents to describe how often they typically made overnight trips 
for work or leisure/personal reasons.  Options for describing these trips included: never, very infrequent (less than 
once per year), infrequent (once or twice per year), frequent (multiple times per year), or very frequent (multiple 
times per month). In this paper, we use this self-reported overnight travel frequency to consider whether heavy 
travelers were more or less likely to remain in the panel.  
The Repeating Survey, in months two through twelve, collected information about both planned and completed 
trips. Respondents were shown a list of their existing plans and asked to record updates in their planning, such as a 
modified destination, mode, or travel party. They could also mark a plan as canceled or completed, removing it from 
the list plans in future months. For each completed trip they were prompted to enter additional information, 
including the specific location of each stop using a clickable map. They were also asked enter new plans that had 
developed since the last survey, and completed trips that were not formerly planned. The surveys were necessarily 
longer (and thus more burdensome) for those who traveled frequently, planned far ahead, or modified their plans 
heavily. Once completed each month, respondents could not access the survey and make modifications to plans until 
the next month’s survey. Records for completed trips, once entered, could not be modified in later months. 
Monthly raffle incentives were used to encourage participation, but there was still a natural (if reasonable) 
monthly attrition (Table 3). An individual could miss one month and still be invited to participate during the next 
month. After missing two consecutive months, however, he or she was dropped from the sample.  This allowance 
was included in part to account for people missing one month due to extended trips.  Monthly attrition ranged 
between 0 and 9%. Attrition rates were high at the start, leveled off in the middle of the year, and were lowest at the 
end of the year.  Over the twelve-month period the attrition resulted in only 51.5% of the Month 1 survey 
participants completing the month 12 survey.  This reinforces the need to have large sample sizes, not only to record 
the full range of travel patterns, but also to explore panel attrition and potentially adjust for any resulting bias. 
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Table 3: LSOT Attrition and Retention 
Survey 
Number Month Respondents 
Retention 
Relative to 
Month 1 Survey 
1 February-13 1220 - 
2 March-13 1001 82.0% 
3 April-13 952 78.0% 
4 May-13 868 71.1% 
5 June-13 816 66.9% 
6 July-13 781 64.0% 
7 August-13 731 59.9% 
8 September-13 698 57.2% 
9 October-13 697 57.1% 
10 November-13 656 53.8% 
11 December-13 660 54.1% 
12 January-14 628 51.5% 
 
The longitudinal survey generated a significant amount of data revealing trends across the survey months. The 
number of planned and completed trips recorded in each month is shown in Table 4.  The day of the month each 
survey notification email was sent varied to avoid holidays and allow flexibility.  Subsequently, the months in Table 
4 correspond to when trips were recorded, which may differ from the month of travel.  Month 1 shows substantially 
more planned trips than other months because respondents entered all existing planned trips.  In each subsequent 
month they added new plans to the existing plans.  Month 1 also does not include completed trips because 
respondents had not yet begun to track their completed trips. Thus, months 2-12 better represent typical monthly trip 
planning and completed activity. Of the 10,784 planned trips recorded over the entire year, less than 20% were 
canceled. Fewer than 500 trip plans (<5%) remained uncompleted or un-canceled at the end of the study, 
demonstrating a high rate of follow-through in trip recording. The large number of planned trips recorded in the first 
month of the survey (nearly 50% of trips planned throughout the year) is consistent with the long planning horizon 
of many trips (nearly 90 days on average, with a standard deviation of 85 days).  
Completed trips followed a more regular month-to-month pattern, fluctuating around one trip per respondent per 
month across months 2-11, though dipping just less than 0.7 trips per respondent in the last month. This could be 
due to survey fatigue by heavy travelers, identified by participants in the focus groups (see below) but may also 
simply be due to the last month being January.  The lack of a peak in trips in the summer or holiday periods will be 
investigated in future research using the dates of travel in place of the recording date.  
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Table 4: Total Number of Plans and Trips Per Month 
Survey Number 
New 
Planned 
trips 
Existing 
Planned Trips 
Completed 
Trips 
Cancelled 
Trips Respondents 
New Planned 
Trips Per 
Respondent 
Completed Trips 
Per Respondent 
1 – Feb 2013 5,381 - - - 1220 4.41 - 
2 – Mar 2013 662 4,293 1,050 415 1001 0.66 1.05 
3 – Apr 2013 551 3,692 1,108 357 952 0.58 1.16 
4 – May 2013 477 2,762 805 247 868 0.55 0.93 
5 – June 2013 475 2,320 856 177 816 0.58 1.05 
6 – July 2013 460 1,955 737 145 781 0.59 0.94 
7 – Aug 2013 477 1,668 765 129 731 0.65 1.05 
8 – Sept 2013 414 1,408 647 112 698 0.59 0.93 
9 – Oct 2013 448 1,320 649 100 697 0.64 0.93 
10 – Nov 2013 471 1,182 714 108 656 0.72 1.09 
11 – Dec 2013 489 1,021 606 89 660 0.74 0.92 
12 – Jan 2014 479 969 430 61 628 0.76 0.68 
Total 10,784 8,367 1,940    
2. Analysis of Retention Rates 
To understand how demographics and travel behavior may have affected survey participation, relationships 
between survey completion measurements and a suite of personal variables collected in the Sign-up Survey and 
Month 1 Survey were considered. Additionally, these factors were compared with propensity to complete the full, 
twelve-month panel as well as the timeliness with which respondents started surveys each month once they were 
invited by email. 
Of primary interest was how recruitment methods affected retention throughout the full panel, analyzed in this 
section with two measures: completion of the last survey with possible skips and completion of all twelve surveys. 
Table 5 and the lower graph in Figure 2 show that all recruiting methods had fairly consistent retention rates ranging 
between 43% and 67% of month 1 respondents. High retention rates among those recruited as Friends and Family of 
the Investigators indicates the role of social relationships in encouraging study participation.  Note that Facebook is 
excluded from the Figure 2 due to low sample size, though it has the highest retention in Table 5.  This may be an 
anomaly in a low sample size or it may be related to Facebook “Friends” observing routine but unrelated posts made 
by one of the investigators throughout the study period.  These “light touches” from the investigator may have made 
a slight positive difference to retention. University E-newsletters and direct emails were also relatively successful at 
recruiting long-term participation. Interestingly, professional and community-based association appeared to be far 
less influential, with slightly low retention among recruits from transportation agencies, local businesses, and the 
Neighborhood E-newsletter. 
Table 5: Participant Retention by Recruit Group 
Recruit Group 
Invites Month 1 respondents 
Respondents 
completing 
last survey 
% Month 1 
respondents 
completing last 
survey 
University direct email (Auburn University) 4,854 460 241 52% 
Friends and Family of Investigators 489 232 134 58% 
Transportation Agencies (Vermont and California) 23,768 183 78 43% 
Neighborhood E-newsletter (Vermont) 50,000 116 54 46% 
University E-newsletter (University of Vermont) 15,000 114 63 55% 
Other business direct email (2 private companies) 600 89 42 47% 
Facebook 60 15 10 67% 
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Figure 2: Survey response per month by recruiting method 
Several demographic factors also seem to have affected retention (Table 6). Participants with a bachelor’s degree 
or higher education were more likely to complete all 12 surveys, as were those with household incomes at or above 
$100,000, those affiliated with a university, and those in the transportation field (note this is a different measure than 
being recruited through a transportation agency in Figure 2). While many respondents fit into more than one of these 
demographic categories, bivariate correlations between these factors were relatively low. Among them, the 
maximum magnitude was a negative correlation between affiliation with a university and the transportation field (r = 
-0.295). As such, the effects of demographic factors were relatively independent. 
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Trends in “dropout cohorts”, or respondents who dropped out of the panel at similar times, were also explored. 
There is minimal correlation (r = -0.068) between the number of trips respondents initially planned and the overall 
number of surveys they competed, indicating that heavy travelers were no more likely to be dedicated completers of 
the survey than less heavy travelers.  However, as shown in Table 7, cohorts who dropped out later in the study 
seemed on average to plan and complete fewer trips per month than those cohorts who dropped out early in the 
study (months 2-4). This suggests heavy travelers may have dropped out due to survey fatigue. Figure 3 further 
supports this hypothesis indicating cohorts that dropped out in months 2-4 had higher trips rates.  Note there may be 
less variation in the trend for those who stayed in the panel longer simply because the sample size is larger.  
However, also note that for month 5 through 12, there is an increase in trip making two months before drop out and 
a lower rate in the last month of participation.  This suggests a possible peak-dwindle-die recording pattern for 
heavier travelers.  The burden of entering travel plans in addition to completed travel may be a factor, but there is a 
still a concern that heavier travelers are lost.  
Table 6: Demographic Factors Significantly Influencing Participant Retention 
Factor significantly affecting whether 
subjects completed all twelve surveys Chi-Square* 
Education (≥Bachelor’s degree) 6.208 
Household Income (≥$100,000) 4.908 
Affiliated with a university 9.878 
In the transportation field 10.968 
* All tests are significant at the 99% level 
 
Table 7: Trip Planning and Completion by Participation 
Dropout 
cohort 
(Last month of 
participation) N 
Average trip 
plans recorded 
in last month 
SD of 
trip plans 
recorded in 
last month 
Average of 
cumulative 
trip plans per 
person 
SD of 
cumulative 
trip plans per 
person 
Average of 
cumulative 
completed 
trips per 
person 
SD of 
cumulative 
completed 
trips per 
person 
1 140 7.23 - - - - - 
2 70 4.45 3.37 2.07 - 2.89 0.40 
3 76 3.43 2.90 1.78 0.75 2.91 1.04 
4 58 2.95 2.69 1.60 0.05 2.86 0.20 
5 42 2.03 1.70 1.28 0.37 1.95 0.43 
6 44 3.16 1.86 2.45 0.80 2.75 0.33 
7 36 2.05 1.86 1.35 0.11 1.89 0.43 
8 24 2.34 1.69 1.79 0.72 1.88 0.27 
9 22 1.66 1.29 1.25 0.39 1.55 0.71 
10 21 2.63 1.90 2.12 1.09 2.25 0.29 
11 59 2.14 1.53 1.68 0.31 2.16 0.14 
12 - Completed full panel 628 2.25 1.30 1.88 0.33 1.92 0.40 
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Figure 3: Average number of completed and planned trips per month by dropout cohort 
Also of interest was whether respondents with various recruitment methods, demographics, and travel behaviors 
completed surveys with a similar degree of thoroughness. There was no direct way to measure the precision of 
survey entries, so we instead evaluated how quickly respondents began surveys each month as an indicator of 
diligence. Respondents received an email notification at the beginning of each survey period, and a reminder email 
several days later. Based on these email dates, and the timestamps associated with the first opening of each survey, 
we could calculate how quickly surveys were begun (and whether it was before the reminder). Table 8 shows the 
number of respondents who began each survey prior to the reminder email, and the average number of days before 
surveys were begun. The vast majority of respondents began surveys relatively quickly and without reminding in all 
months, though this proportion is greatest in early and late months. This suggests a lull of enthusiasm among 
respondents in the summer season, potentially due to busier or less routine schedules. The average number of days 
taken to begin surveys decreased fairly steadily throughout the study, indicating that respondents still participating 
in later surveys were also some of the timeliest. Participants may also have been adapting to and anticipating the 
survey schedule.  Women began surveys slightly faster than men, in an average of 3.5 days versus 4 days (t-stat = -
3.534; P = <0.000). Subjects affiliated with a university and those in the transportation field also began surveys 
faster by a similarly small yet statistically significant margin. 
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Table 8: Response Time for Survey Completion 
Survey 
Month 
Respondents 
completing 
survey 
Respondents starting survey 
before reminder email 
Average days to start 
survey once available 
1 1220 1027 (84%) 4.0 
2 1001 852 (85%) 4.0 
3 952 684 (72%) 3.0 
4 868 671 (77%) 3.6 
5 816 619 (76%) 3.5 
6 781 602 (77%) 3.0 
7 731 550 (75%) 2.7 
8 698 542 (78%) 3.0 
9 697 589 (84%) 3.6 
10 656 521 (79%) 2.5 
11 660 528 (80%) 3.0 
12 628 509 (81%) 1.8 
 
Another measure of response quality or dedication may be the number of monthly surveys skipped by an 
individual.  Respondents could miss up to seven surveys and still complete the panel, as long as they did not miss 
two consecutive surveys. In some cases, we are aware that people missed monthly surveys due to long international 
trips where they lacked a computer or Internet services to complete the survey.  However, we hypothesize most 
skips are related to lack of dedication or fatigue.  Table 9 illustrates that, of the 628 participants that completed the 
survey, 35% missed at least one survey.  While most who skipped a survey only missed one or two, others missed 
many surveys but were still engaged enough to continue.  This supports survey flexibility allowing data entry for all 
trips since the last time a respondent completed a survey (we automatically provided the date).  Even those who 
skipped surveys displayed a level of dedication that assisted with overall retention.  
Table 9: Completed Surveys Among Respondents Who Finished the Panel 
Completed 
Surveys 
Number of 
Respondents 
5 1 
7 1 
8 1 
9 10 
10 45 
11 163 
12 407 
Total respondents 
completing panel 628 
3. Focus Groups and Participant Comments 
Each month an open response question was provided for participants to make comments.  A total of 469 
comments were made by 277 distinct participants:  121 comments in the Month 1 survey, 63 comments in month 2 
and gradually declining to 18 comments in month 12.  As Table 10 indicates, the majority of comments were well-
intended clarifications suggesting a large number of dedicated participants.  A limited number were related to 
burden concerns.  The remaining types of comments suggested specific improvements for the survey methodology, 
including defining trips with multiple purposes, using multiple modes, and coding of complex travel parties that 
change from stop to stop. It is clear from the comments that long-distance commuters, couples who live in different 
cities, people who travel extensively for work, members of the military and people who switch home base for an 
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extended period of time require special data collection efforts.  The indication that traveling with pets in the travel 
party affects travel choices was echoed in the focus groups discussed below. Numerous comments addressed 
concern over our use of a business versus leisure scale. The complexity of purpose is evident from the comments, 
and addressing issues such as medical, family assistance, memorial services, personal business, suggests a need for 
survey designers to consider whether trips can truly be capture as having a single purpose. Finally, the looping 
survey method should have been altered to allow trips to be copied if they were repeated multiple times. 
At the end of the last survey, participants were asked if they would consider attending a lunchtime focus group at 
either the University of Vermont or Auburn University to discuss their survey experience.  A total of 285 people 
volunteered.  A random set of 140 participants was invited to four focus groups (two at each university) and 36 
participated.  Lunch was provided and, in addition to free flowing conversation, the survey itself was projected on a 
screen so participants could ask to see certain pages as needed.  The researchers asked about a number of issues: 
defining a planned trip, scheduling of trips, defining stops on a trip, recall of trips, understanding the 50-mile 
threshold used to record long distance day-trips, and factors affecting travel planning.   Factors described below 
were major discussions for at least two of the four groups. 
Participants indicated that the hardest part of the survey was the two questions that asked the number of day trips 
over 50 miles.  They were challenged by what 50 miles was and whether their trips were longer or shorter than 50 
miles.  This is a useful finding as most surveys of long-distance travel use a distance threshold.  Participants were 
clear on what overnight trips were but less clear on distance-based definitions.  Participants also wished for more 
direction on how to code overnight travel if they were cruising, flying or driving overnight (i.e. not a stop with a set 
location). Participants indicated some frustration with use of the term “stop”.  They indicated that they made stops 
that were not necessarily overnight and they wanted to record these too.  This points to the need to develop language 
around the attributes of long-distance tours.   
Participants indicated that the limit of 10 planned trips and 10 stops per tour was not enough for all their travel.   
All of the focus groups participants, presumably our most dedicated volunteers, indicated the burden was not high.  
Some indicated they would have been willing to keep doing the survey indefinitely.  The participants did however 
agree that once per month was ideal for recall, especially when using a calendar. Some participates indicated 
personal learning value from the survey, suggesting that prior to the survey they had no idea how much they 
traveled. 
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Table 10: Tabulations of Comments Made during Monthly Surveys 
Number of 
Comments Type / Nature of Comment 
159 Clarifying details about trips recorded 
75 Well wishes and thanks (example – Happy New Year) 
61 An issue or suggestion about question design or web interface 
36 Concerns about inability to record mixed trip purposes or alternative travel party grouping (example: spouse travel in only 
26 General nature of their motivations for travel planning 
19 Concern that the work and leisure trip purpose spectrum did not account for medical or family purposes 
16 Concern that not all modes used on each leg were captured 
15 Indication that they were a long-distance commuter or traveled extensively for work 
11 Suggestion that pets should have been included in travel party and affected travel choices 
10 Geocoding challenge 
9 Concern about how to record travel overnight on an airplane, ship or vehicle 
6 Concern about how to record extended trips like sabbaticals or winter homes (including trips within trips) 
6 Concern that revealing travel plan in advance is a possible home security issue 
5 Indication that money was affecting travel decisions 
5 Indication that a spouse of significant other lived in another place 
5 Frustration about entering data for repeated trips 
3 Suggestion that military travel was significant and planned differently 
 
 
 
Focus group participants and commenters were also interested in modes.  They wanted to provide more detailed 
travel mode information and were unsettled to provide only primary mode.  Participants were also concerned about 
the simplification of travel party.  They indicated that travel party changed for different trip legs.  Moreover, they 
lacked the ability to understand how we wanted travel party defined (e.g., was everyone on the cruise traveling with 
them? When you meet friends from another origin are they in your travel party?  When a family member travels 
only one-way with you, are they in the group?  What if the travel party is in two vehicles?).  A more advanced 
system to define and collect information on travel party is important for moving forward with long-distance surveys.  
Participants also did not know how to define extended periods away from home such as sabbaticals or a seasonal 
home.  This also suggests a need to clearly define home base and to allow for its movement throughout the year.  
The focus groups indicated factors affecting their travel planning that were not included in the survey.  These 
factors included pets, whether work was paying for the trip, the timing of sporting events and locations, weather, and 
the critical role of children.  It was suggested that we collect common overnight work locations/destinations as well 
as the home area of extended family in the same way we collected home location with an interactive map. 
Focus groups also stated that the interactive map geocoder used to pinpoint home location and each stop on an 
overnight travel tour was not burdensome or hard to use.  Additionally, few comments were made about the 
geocoder, as seen in Table 7.  However, in the early months of the panel, the research team received a large number 
of emails regarding the geocoder and we often assisted participants by phone.  This was a challenging portion of the 
survey for some people.  The relative lack of comments on geocoding at the end suggests to us we may have lost 
participants who found the interactive map burdensome.  There was a significant effort made during design to adapt 
the geocoder typically used by RSG Inc. during the routine daily travel surveys. In the end, we collected only one 
overnight stop location per page by asking the participant to type in the town or city name with state and country.  
The challenges of multiple and missing place names in the Google Maps database were overcome by simply stating 
“If the correct location is not listed, please check the spelling or enter a larger town/city nearby and search again.” 
Finally, multiple focus group discussions reinforced a concern that motivated this study about the time frame 
over which data must be collected to capture long-distance or overnight travel behavior.  Most focus group 
participants indicated that one year was not a sufficient time frame to observe the full range of their travel patterns.  
They noted that international trips, special occasions such as graduation or anniversaries, and financial limitations 
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meant that patterns often repeated on two to five year cycles.  This provides credence to proposals for on-going 
panels and continuous travel studies and the incentives needed to retain the participants in such extended data 
collection efforts. 
4. Retention Modeling Results 
Regression models were used to examine the controlled effects of respondents’ demographics and behaviors on 
their panel retention. Descriptive statistics for variables evaluated in the models are listed in Table 11. Table 12 
shows final models estimating whether respondents completed month 12 of the panel (binary logistic) and their last 
month of participation (Cox proportional hazard). Because of moderate correlations between recruit groups and 
other demographic variables (e.g., r = 0.59 between “Recruit group: Transportation Agency” and “Work in the 
transportation field”), we estimated models both including and excluding recruit groups. Recruit groups were 
recoded as dummy variables with “university direct mail” as the reference category. Respondents from the “Other” 
recruit category were excluded form all models due to their close relationship to the investigators. Null values 
among several variables resulted in a modeled sample of 1,086 respondents with complete information. 
Binary logistic regression models were estimated using a backward stepwise method that initially included all 
predictors listed in Table 11. The stepwise method systematically removed predictors with Wald probabilities 
greater than 0.1 until all terms were significant. All final models are reported in Table 12. Model A, which included 
recruit groups, indicated that certain recruit groups positively affected full panel retention. No recruit group had a 
statistically significant negative effect relative to “university direct mail,” indicating that this was the weakest 
method of recruitment. Respondents recruited with Facebook were thirteen times more likely to complete the panel 
than others. Those recruited as friends and family were also more likely than average to complete, reinforcing the 
importance of social connections. Respondents with bachelor’s degrees, those who had relatively long tenure at their 
current residence, those affiliated with a university, and those who were older were also more likely to complete. 
Respondents with more vehicles in their households were less likely to complete, suggesting that complexity of 
lifestyle was influential. Respondents who took longer to start surveys after they were available were also less likely 
to complete, indicating a positive relationship between short- and long-term diligence in participation. Model B, 
which excluded recruit groups, included similar terms and coefficients, indicating that recruit group affiliation did 
not substantially mask effects of other variables in Model A. The only additional factor in Model B was high 
household income, which had a positive effect on completion. 
Cox proportional hazard models, estimated using the same backward stepwise method, reinforced the effects of 
several factors on respondent retention. The “hazard ratio” estimated for each term—similar to an odds ratio in 
logistic regression—indicated the relative risk of premature dropout per unit increase in a given predictor variable. 
Values less than one indicated less risk of dropout while values greater than one indicated greater risk. In Model C, 
which included recruit groups, recruitment as a friend or family member of an investigator strongly reduced dropout, 
as did a bachelor’s degree. Age had a small marginal effect, but potential for substantial aggregate effect due to its 
large variance. Respondents who took longer to start surveys once they were available were more likely to drop out 
of the panel prematurely, again suggesting that short- and long-term diligence in survey participation were positively 
related. Excluding recruit groups from the initial terms did not substantially change which terms were included or 
the magnitude of their effects (Model D). The signs and relative magnitudes of terms were highly consistent 
between binary logistic and cox regression models. 
Interestingly, several factors hypothesized to be important to respondent retention were not significant in any of 
the final models. For example, we expected that respondents living with children or who traveled frequently might 
be less available to complete surveys and would drop out sooner; neither variable was significant in the models. 
Finally, we suspected that respondents working in the transportation field and those recruited through direct email at 
transportation agencies would be more likely to complete the panel. In contrast with uncontrolled comparisons of 
means indicating these tendencies, (Table 6), being a transportation professional was not significant the controlled 
models. It may not be prudent for future researchers to look to transportation colleagues for better-than-average 
survey response. 
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Table 11: Modeling Variable Descriptive Statistics 
N = 1,209 (Respondents in the “Other” recruit group were excluded from modeling.) 
Categorical Variables Category Frequency 
Completed full panel (12th survey)* Yes (1) 622 (51) 
 No (0) 587 (49%) 
Recruit group University direct email  460 (38%) 
(Modeled as individual dummy 
variables with university direct mail 
as reference) 
Friends and family of investigators  232 (19%) 
Transportation agencies 183 (15%) 
Neighborhood e-newsletter 116 (10%) 
University e-newsletter 114 (9%) 
Facebook 15 (1%) 
Other business direct email 89 (7%) 
Children in household (<18 years old) Yes (1) 401 (33%) 
 No (0) 808 (67%) 
Workers in household (any level of employment) Yes (1) 1,154 (96%) 
 No (0) 55 (4%) 
Long tenure at current residence (≤5 Years) Yes (1) 664 (55%) 
 No (0) 545 (45%) 
Gender † Female (1)  754 (62%) 
 Male (0) 455 (38%) 
Bachelor’s degree or higher level of education Yes (1) 1,024 (85%) 
 No (0) 185 (15%) 
Employed Full Time Yes (1) 968 (80%) 
 No (0) 241 (20%) 
High household income (≥ $100,000) Yes (1) 553 (46%) 
 No (0) 656 (54%) 
Work outside the home five or more days per week Yes (1) 869 (72%) 
 No (0) 340 (28%) 
Commute in automobile (including carpool and dropoff) Yes (1) 913 (75%) 
 No (0) 296 (25%) 
Multiple overnight work trips per year Yes (1) 387 (32% 
 No (0) 822 (68%) 
Multiple overnight leisure trips per year Yes (1) 928 (77%) 
 No (0) 281 (23%) 
University affiliation Yes (1) 648 (54%) 
 No (0) 561 (46%) 
Work in the transportation field Yes (1) 275 (23%) 
 No (0) 934 (77%) 
Continuous Variables Mean Std. Dev. 
Last month of participation* 3.6 4.4 
Days to start survey (averaged over completed surveys) 3.7 2.4 
Age 45.9 12.4 
Number of vehicles in household 2.0 1.0 
Commute time (minutes) 25.7 22.1 
Distance to closest metropolitan zip code (miles) 4.0 9.6 
Distance to closest commercial airport (miles) 20.8 15.1 
* Response variable; all others modeled as predictors 
† Includes one respondent who identified their gender as “other” 
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Table 12: Final Models 
MODEL A – Logistic regression including recruit groups 
Response: Completed full panel 
Nagelkerke R2: 0.22; Log Likelihood: -654.85; Correct Classification: 67.5% 
Predictors   Odds Ratio 
Recruit group: Facebook 2.58 ** 13.14 
Recruit group: Friends and family of investigators 0.57 *** 1.76 
Bachelor’s degree or higher level of education 0.37 ** 1.44 
Long tenure at current residence (≤5 Years) 0.34 ** 1.41 
University affiliation 0.28 ** 1.32 
Age 0.02 *** 1.02 
Number of vehicles in household -0.13 * 0.88 
Days to start survey -0.39 *** 0.68 
MODEL B – Logistic regression excluding recruit groups 
Response: Completed full panel 
Nagelkerke R2: 0.21; Log Likelihood: -661.13; Correct Classification: 66.5% 
Predictors    Odds Ratio 
Bachelor’s degree or higher level of education 0.39 ** 1.48 
Long tenure at current residence (≤5 Years) 0.28 * 1.32 
High household income (≥ $100,000) 0.26 * 1.30 
University affiliation 0.23 * 1.26 
Age 0.02 *** 1.02 
Number of vehicles in household -0.15 ** 0.86 
Days to start survey -0.37 *** 0.69 
MODEL C – Cox proportional hazard including recruit groups 
Response: Last month of participation 
Log Likelihood: -3,397.66    
Predictors  Hazard Ratio 
Recruit group: Friends and family of investigators -0.32 ** 0.73 
Bachelor’s degree or higher level of education -0.28 ** 0.75 
Age -0.02 *** 0.99 
Days to start survey 0.24 *** 1.27 
MODEL D – Cox proportional hazard excluding recruit groups 
Response: Last month of participation 
Log Likelihood: -3,401.15   
 
Predictors   Hazard Ratio 
Bachelor’s degree or higher level of education -0.31 *** 0.73 
Age -0.01 *** 0.99 
Days to start survey 0.24 *** 1.27 
Wald statistic probability: * P<0.1; ** P<0.05; *** P<0.01 
5. Discussion and Conclusions 
Overnight travel patterns are undoubtedly complex. Quantifying travel activity and associated motivations is 
increasingly important for planning effective transportation systems at nested geographic scales: regional, national, 
and global.  While many countries have robust daily travel surveys, few have established methods for collecting data 
over multiple days, especially for long-distance travel.  We agree with those advocating for a suite of tools to collect 
the data needed to create long-distance and overnight travel performance metrics for the United States (TRB, 2011).  
The successful pilot of the Longitudinal Study of Overnight Travel (LSOT), with 1,220 Month 1 respondents 
(43.6% completed the last survey in the 12-month panel), provides support for use of an online longitudinal 
approach.  Moreover, the LSOT provides many insights related to survey design that stimulate a wider discussion 
about how to collect overnight travel data in a way that is understandable by respondents and useful for planning. 
The complexity of factors influencing overnight travel behavior suggests that, while passive data collection from 
cell phones and other devices may be used to observe spatial patterns of travel, surveys will still be needed to 
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capture complementary details about the planning processes, motivations, trip details, and demographics.  
Specifically, the results from this survey highlight six main conclusions: 
(1) A common language for long-distance and overnight travel surveys needs to be developed.  Respondents are 
often comfortable discussing travel in the language of daily travel surveys, but characteristics and concerns 
regarding long-distance trips need to be further defined. For example, modes used, travel party and trip purpose vary 
considerably in the long-distance context.  These complex scenarios, as well as the participants’ desires to report 
these data, point to the need for a standard framework for collecting data about non-routine daily trips.  The 
language and system of measures broadly accepted in travel survey data collection is framed predominantly for daily 
travel within one’s home region.  Additionally, some daily activities may be included in long-distance surveys and 
overlap in data collection (e.g., long-distance travel that is not overnight, or overnight travel that is not long-
distance). We advocate for discussion of the overnight trip as the appropriate complement to daily regional travel 
data collection.  Once both trip distance and duration attributes are consistently collected, trips can be re-grouped by 
distance and mode choice for policy studies.  
(2) Long-distance and overnight travel surveys should utilize interactive maps to avoid unclear or arbitrary 
distance definition thresholds. The online survey offers significant advantages for spatial data collection.  In this 
case, an interactive map was repeatedly used to collect home location and each overnight stop along overnight trip 
tours. Distances traveled were calculated post-survey based on city and town centers.  Improvements should be 
added to allow repeated trips to be re-entered automatically without participants repeatedly entering all details 
including stops.  Monthly survey comments and discussion in focus groups after the panel revealed that our simple 
questions about day trips farther than 50-miles challenged participants’ ability to accurately estimate distances. 
Many long-distance travel surveys define trips of interest based purely on a distance threshold.  Feedback from the 
LSOT suggests this creates inaccuracy and confusion.   
(3) An annual timeframe is necessary to capture full variation in overnight travel patterns.  The LSOT reinforced 
one of the primary rationales for long-distance and overnight travel surveys that are distinct from daily travel 
surveys: overnight travel often repeats on an annual or longer cycle. Therefore, one year is the shortest reasonable 
timeframe over which to collect data.  However, collecting data over a long time frame creates significant and 
appropriate concerns for respondent burden and fatigue.   
(4) A monthly recall period is appropriate for long-distance trips.  Measures of response quality and focus groups 
conducted after the panel revealed a subset of “keen” participants who were interested in travel and/or surveys and 
felt it was reasonable to continue with the monthly effort.  It is possible that willingness to continue in panels is 
independent of level or type of travel.  If this is true, it may be possible to engage non-random samples to provide 
data on an on-going basis and to weight the data to represent the population in regions of interest.  This supports the 
notion that long-distance and overnight travel data may have to be collected from paid panels, not purely volunteer 
random samples. 
(5) Retention is based on many factors, but recruiting method and trip frequency do not seem to be important. 
The LSOT saw significant attrition regardless of whether the participants were personally or professionally related 
to the researchers, worked at a university, or were transportation professionals.  Models indicated limited variation 
(about 20%) was accounted for by a large number of demographic and other predictor variables including amount of 
travel.  We saw some evidence that heavier travelers were lost during the panel and that light travelers may not have 
signed up.  A personal relationship with the research team consistently improved retention. 
(6) To ease panel burden, the survey should focus solely on completed long-distance or overnight trips.  The 
burden induced by the LSOT was heavy in part due to a desire to collect pre-trip plans and changes to those plans on 
a monthly basis.  We ultimately deemed this data to be too complex to collect.  While we will analyze this 
information so it can inform activity modeling efforts in the future we recommend simple post-travel questions for 
the purpose of understanding people’s planning patterns (e.g., How far in advance did you plan this trip? or Did you 
change your travel dates or mode for this trip?).   
The LSOT was a unique survey and its attributes inform better ways to measure long-distance travel moving 
forward. Measures of retention of participants throughout the one-year time period suggest monthly online surveys 
with limited incentives framed around overnight stays are a strong methodological candidate for routine long-
distance travel data collection.  Patterns in retention suggest a need to rely on participants with a relationship to the 
study or researchers as well as the possibility of identifying “keen” survey takers with different travel habits to 
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provide on-going data.  The online method can be further advanced with mapping aids and repeat trip coding to 
reduce burden while collecting travel details and motivations that are not necessarily viable with passive data 
collection.  Ultimately, some of the data features and framing of the LSOT, combined with the passive capability of 
cell phones, may be a highly effective mechanism for future data collection. 
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